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3AmHTHbIE PEAKIJHH BPIOXOHOrHX MOJIJIIOCKOB. 
rYMOPAJIbHblE PEAKIIHH 

© T. JI. AraeB, E. E. Epeiviiina, A. B. IlojieBmHKOB 

Cpe^M MHOrMX BOnpOCOB, CBH3aHHbIX C 3amMTHbIMM peaKUMHMM raCTponOA, HaM 60 JIb- 
mee 3HaneHMe coBpeMeHHbie MCCJiejiOBaTejiM yaejiniOT mmchho ryMopajibHbiM acneKTaM. 
TeM He MeHee M3BecTHbi jiMiiib ejiHHMHHbie nyfoiMKauMM, b mropbix o6o6meHbi pe3yjibTa- 
Tbi MHoroHMCJieHHbix pa6oT, BbinojiHeHHbix b 3tom HanpaBJieHMM. ripoBeAeHHe noao6Horo 
aHajiM3a 3aTpyziHeHO npexcae Bcero npoTMBopeHMBOCTbio m (JjparMeHTapHOCTbio 3KcnepM- 
MeHTajibHbix ^aHHbix, nojiyneHHbix Ha pa3Hbix MO^ejinx, c npHMeHeHMeM pa3JiMHHbix MeTO- 
Jl ob. KpoMe Toro, ryMopajibHbie peaKUMM nacTO TecHo CBH3aHbi c KJieTOHHbiMM, hto Taioxe 
ycjioxHHeT mx M3yneHMe. 3tm o6cTOHTejibCTBa m o6ycjioBMjm ' pa3aejibHoe paccMOTpeHMe 
KjieTOHHbix m ryMopajibHbix MexaHM3MOB OTBerabix peaKUMM racTponoa Ha nyxepoOTbie 
o6beKTbi. KjieTOHHbie peaKUMM mojijhockob 6biJiM npoaHajiM3MpoBaHbi b Hanien npejibmy- 
men ciaTbe (ATaeB, IIojieBmMKOB, 2004), no3TOMy b jjaHHon pa6oTe 6yayr o6o6meHbi 
ocHOBHbie ^aHHbie o ryMopajibHbix peaKUMnx. Ba^KHO OTMeTMTb, hto b KanecTBe $yHKUMO- 
HaJIbHblX aHajIOrOB MMMyH 0 rJI 06 yJIMH 0 B n03B0H0HHbIX XMBOTHblX y MOJIJHOCKOB, KaK M y 
JipyrMX 6ecn03B0H0HHbIX, HaMM npM3HaiOTCfl JieKTMHbl. 


KjiaccHHecKaH HMMyHOJiorHH onpe^ejineT HMMyHHTeT KaK cncTeMy cneuH(|)H- 
HeCKHX MOJieKyjIHpHbIX H KJieTOHHbIX B3aHM07I,eMCTBHM, OCHOBaHHbIX Ha HaJIH- 
hhh MOjieKyji HMMyHorjio6yjiHHOBoro cynepceMewcTBa, KOTopbie HanpaBjieHbi Ha 
noMep^caHHe aHTHreHHoro roMeocia3a opraHH3Ma h CBH3aHbi c (jjopMnpoBaHH- 
eM HMMyHOJiorHHecKOH naMHTH. HecMOTpn Ha MHorojieTHHH HHTepec k npo6jie- 
MaM CpaBHHTeJIbHOH HMMyHOJIOrHH, H3HaHaJIbHO BbI3BaHHbIH eme pa60TaMH 
M. W. MenHHKOBa (MeHHHKOB, 1947), cncieMHoe H3yneHHe 3amHTHbix peaK- 
uhh 6ecno3BOHOHHbix, b tom HHCjie MOjuiK)CKOB, Hanajiocb b nocjieaHne 25 jieT. 
ri03T0My TepMHH «HMMyHHTeT», Tpa^HUHOHHO MCnOJIb3yeMbIH £JIH o6o3HaHeHHM 
3aiHHTHbIX peaKUHH n03B0H0HHbIX XHBOTHbIX, £0 HaCTOfllljerO BpeMeHH npHMe- 
HHeTCH no OTHomeHHK) k 6ecno3BOHOHHbiM c onpeziejieHHbiMH oroBopKaMH. 
^ojiroe BpeMH cHHTajiocb, hto 3amnTHbie peaKunn 6ecno3BOHOHHbix hocht 
aHTHreH-HecneuH(J)HHecKHH xapaKTep, t. e. Hy^epo/iHbie (JjaKTopbi npHBoaflT k 
3anycKy Bcex 3amnTHbix MexaHH3MOB, a napaMeipbi oTBeia Ha pa3Hbie aHTnreHbi 
peajibHo He pa3JiHHaioTCH. OaHaKo ^aHHbie nocjie£HHx JieT yKa3biBaioT Ha Hajin- 
HHe y 6ecn03B0H0HHbIX CJIO)KHbIX MHOrOKOMnOHeHTHbIX 3amHTHbIX CHCTeM H 
cnoco6HOCTH k pacno3HaBaHHK> mnpoKoro Kpyra Hy>Kepo£Hbix MOjieKyji. 11o3to- 
My, HecMOTpn Ha oTcyTCTBne pacno3HaK>mnx MOjieKyji HMMyHorjio6yjiHHOBoro 
cynepceMeHCTBa, 3amnTHbie peaKunn 6ecno3BOHOHHbix Bee name npH3HaiOT- 
ch HMMyHHbiMH. TeM He MeHee, ncnojib3yH TepMHHbi «HMMyHHTeT», «aHTnreH», 
«HMMyHH3aUHH», «HMMyHHbIH OTBeT» H MHOTHe TipyTHe, CJie^yeT yHHTbIBaTb, HTO 
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hcxouho ohm c(j)opMHpOBajincb ujih onpeuejieHHH peaKUHH npHoSpeTeHHoro 
HMMyHHTeTa n03B0H0HHbIX XCHBOTHbIX H B paMKaX CpaBHHTCJIbHO-HMMyHOJIOrH- 
necKHX pa6oT hocht uocTaTOHHo ycjiOBHbiH xapaKTep. CKa3aHHoe b nojmoH Me- 
pe OTHOCHTCH H K HaCTOHIUeH nydjiHKauHH. 

Pa3JiHHaioT 2 rjiaBHbix MexaHH3Ma HMMyHHbix peaKUHH! KJieTOHHbiH h ryMO- 
pajibHbiH. B jiHTepaType aKTHBHO oScyxcaaeTcn pojib KJieTOHHbix h ryMopajibHbix 
KOMnOHeHTOB reMOJIHM(j)bI MOJIJIIOCKOB B 3aiUHTHbIX peaKunnx, npnpoua pe3H- 
CTeHTHOCTH H HyBCTBHTCJIbHOCTH 3THX XCHBOTHbIX. HoABJIfleTCfl BCe 60JIbIIie HO- 
Bbix uaHHbix, pacKpbiBaiomHX 3HaneHHe ryMopajibHbix peaKUHH Ha Bcex 3Tanax 
HMMyHHoro OTBeTa SpioxoHornx jieroHHbix mojijiiockob (Pulmonata). Bhhbjih- 
iotch MexaHH3Mbi pacno3HaBaHHH «CBoero—Hyxoro», HHnunauHH ryMopajibHO- 
ro h KJieTOHHoro otbctob, nyTH ryMopajibHoro nouaBJieHHH napa3HTOB h nara- 
reHOB. 

B Hamen npeubmymen CTaTbe Mbi npoaHajiH3HpoBajiH KJieTOHHbie peaK¬ 
UHH racTponou (AraeB, nojieBiUHKOB, 2004). TyMopajibHbiM peaKUHHM 6ecno3- 
BOHOHHbix Taoce nocBHiueH pm o63opoB h MOHorpa(j)HH (Cooper, 1976; Kynep, 
1980; TajiaKTHOHOB, 1995; riojieBmHKOB, 1996), ho npnBouHMbie b hhx MaTepn- 
ajibi jih 6 o Tpe 6 yioT peBH3HH b cBeie hobbix uaHHbix, jih 6 o npaKTHnecKH He 3a- 
TparHBaiOT ryMopajibHbie peaKUHH dpioxoHornx mojijiiockob. B to xe BpeMH 06 - 
3opy nocjieuHHx nocBHiueHbi cneunajibHbie padoTbi, ocHOBaHHbie HCKJiioHHTejib- 
ho Ha pe3yjibTaTax H3yneHHfl ryMopajibHbix peaKUHH racTponou b otbct Ha 
3apaxceHHe TpeMarauaMH (Lodes, Yoshino, 1994; Adema et al., 2000). Hmchho 
OT cyTCTBHe KOMiuieKCHoro aHajiH3a ryMopajibHbix acneKTOB 3amHTHbix peaKUHH 
mojijiiockob h npeuonpeueJiHJio TeMy uaHHOH padoTbi. 

Sbojiiouhohho ryMopajibHbie peaKUHH hbjihiotch btophhhmmh no OTHOine- 
hhk) k KJieTOHHbiM, TaK KaK hx noHBJieHHe noupa3yMeBaeT Hajinnne c^opMnpo- 
BaHHOH BHyTpeHHen cpeubi (3aBap3HH, 1953). 3to npoABJineTCfl b o 6 ohx sbojiio- 
UHOHHblX CTBOJiaX (y nepBHMHO- H BTOpHHHOpOTbIX XHBOTHblx). CTBHOBJieHHe 
ryMopajibHbix peaKUHH, KaK npaBHJio, npeuycMaTpHBaeT HajiHHne unpKyjiHTop- 
HblX CHCTeM H CBH3aHHbIX C HHMH KJieTOHHbix 3JieMCHTOB, BOBJieHCHHblX B 3a- 
lUHTHbie peaKUHH, a TaKxce cymecTBOBaHne KOonepaTHBHbix B3aHMOuencTBHH 
Mexcuy unpKyjinpyioiUHMH KJieTKaMH h KJieTKaMH upyrnx opraHOB. flaxe cpeun 
xopuoBbix, odjiauaioiUHX MOJieKyjiaMH HMMyHorjiodyjiHHOBoro eynepeeMeHCTBa, 
B03HHKHOBeHne ryMopajibHbix peaKUHH 3aBepinaeTCH TOJibKO y xpnmeBbix h koc- 
THCTblX pbl6, B TO BpeMH KaK KJieTOHHbie peaKUHH, OCHOBaHHbie Ha HaJIHHHH 
TaKHX MOJieKyji, BbiHBJieHbi yxe y acununn (OoHTajiHH, 1988). B cboio one- 
peub aHajiH3 ryMopajibHbix peaKUHH nepBHHHopoTbix, b tom hhcjic h moji¬ 
jiiockob, cymecTBeHHO 3aTpyuHeH, TaK KaK ocTaeTcn HencHbiM, ceKpeunn KaKnx 
MOJieKyji BbI3bIBaeTCH 3aiUHTHbIMH peaKUHHMH. C 3THM CBH3aHa BbICOKaH aKTy- 
ajibHOCTb H3yneHH5i eneuH(j)HHHOCTH ryMopajibHbix peaKUHH 6ecno3BOHOHHbix 
B UeJIOM. 

B KJiaCCHHeCKOH HMMyHOJIOTHH UOJX CneUH(j)HHHOCTbIO Jliodbix peaKUHH 
(b tom HHCJie h ryMopajibHbix) noHHMaiOT BbiconaHinyio CTeneHb cootbctctbhh 
CT pyKTypbi aHTHreH-CBH3biBaioiuero caiiTa pacno3HaioiueH MOJieKyjibi h aHTHre- 
Ha. He cjiynaiiHO pacneTHoe hhcjio cneuncfiHHHocTeH HMMyHorjiodyjiHHOBbix 
MOJieKyji MJieKonHTaioiuHX uocTnraeT acTpOHOMHHecKOH BejiHHHHbi — 10 18 pa3- 
jihhhhx MOJieKyji. OuHaKO b xoue ryMopajibHoro OTBeTa Ha KOHKpeTHbiH aHTH- 
reH noBbimaioTCH KOHueHTpaunn MOJieKyji Bcero HecKOJibKHx ucchtkob hjih co- 
TeH cneuH(j)HHH0CTeH. Bojiee Toro, H3 Bcex ceKperapyeMbix HMMyHorjiodyjiHHOB 
TOJibKO Majian nacTb odjiauaeT bhcokhm cpouctbom k aHTnreHy, oueHHBaeMbiM 
b 10 -8 —10 _11 M, hto h onpeuejineT cneun(|)HHHOCTb otbctb. B to xe BpeMH 
SojibiiiHHCTBO ynacTByioiUHX b otbctc HMMyHorjiodyjiHHOB HMeeT ropa3UO 6ojiee 
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HM3Kyio CTeneHb cpo^CTBa k pacno3HaBaeMbiM aHTnreHaM, oueHHBaeMyio b 
10 -4 —10 -7 M. C 3T0H TOHKH 3peHHH OTBeT 6eCn03B0H0HHbIX Ha nepBblH B3rJIH£ 
^eHCTBHTejibHO npe^CTaBJineTCH HecneijH(j)HHecKHM, h6o ohm cnocoOHbi pacno- 
3HaBaTb Bcero HeCKOJlbKO JieCHTKOB HJTH COTeH HyxepO^HblX CTpyKTyp. O^HaKO 
npn cpaBHeHHH CTeneHH cneuH(|)HHHOCTH othx pacno3HaiomHX MOJieKyji 6ec- 
n03B0H0HHbIX K MX JIHraHtfaM BbIHCHHeTCH, HTO KOHCTaHTbl £HCCOUHaUHH KOMn- 
jieKCOB oneHb hh3kh h paBHbi 10 -8 —10 -12 M. 3to cooTBeTCTByeT caMbiM Bbico- 
khm 3HaneHHHM juih MOJieKyji HMMyHorjio6yjiHHOBoro cynepceMencTBa (Janeway 
et al., 2001). flaHHbin (J)eHOMeH jihiiihhh pa3 nojtnepKHBaeT cjioxcHOCTb oueHKH 
CneUH(|)HHHOCTH ryMOpaJIbHbIX peaKUHH 6ecn03B0H0HHbIX H OTHOCHTeJlbHOCTb 
Hcnojib3yeMbix jijih ee npoBejieHHH KpnTepneB. 


MOJIEKYJIHPHblE OCHOBbI rYMOPAJIbHblX PEAKUHH TACTPOnOA 

B HacTonmee BpeMH b KanecTBe (jjyHKUHOHajibHbix aHajioroB HMMyHorjioOy- 
J1HHOB n03B0H0HHbIX XCHBOTHbIX y 6eCn03B0H0HHbIX, B TOM HHCJie H MOJUHOCKOB, 
npH3HaiOTCH JieKTHHbl (riOJieBmHKOB, 1996). K JieKTHHaM OTHOCHTCH 6eJlKH HJTH 
DiHKonpoTeHHbi HeHMMyHHOH npnpojibi, o6jiajraiomHe caHTaMH ojinrocaxapna- 
HOTO CB5I3bIBaHH5T H CnOCOOHbie arrJTIOTHHHpOBaTb HJIH npeUHnHTHpOBaTb TJTH- 
KOKOHbioraTbi, ji0KajiH30BaHHbie Ha KJieTOHHbix noBepxHOCTHx (JIaxTHH, 1987). 
Hx jreHCTBHe cxojtho c aHTHTejiaMH no3BOHOHHbix. 3Ta aHajiorHH ycHjiHBaeTCH 
eme h tcm, hto CBH3biBaHne jickthhob c JinraHjiaMH npnBOjiHT k oOjierneHHio 
npouecca (|)arouHT03a (oncoHH3auHH) CBH3biBaeMOH nacTHUbi, npeuHnHTauHH 
(JropMHpyiomerocH KOMnjieKca, jih6o k jiH3Hcy KJieTKH, Hecymen jiHrauzuryK) 
rpynnnpoBKy. 

Bee JieKTHHbl zieJiHTCH Ha 4 rana (Fraser, Ezekowitz, 1999). 

1. Ca 2+ -3aBHCHMbie, Bee ocTaTKH uncTeHHa kotopmx o6pa3yiOT ancyjib(J)HjT- 
Hbie MOCTHKH, OTHOCHTCH K C-THny. 

2. Ca 2+ -He3aBHCHMbie, HMeiomne b CBoeM cocTaBe octbtkh uncTeHHa h He 
o6pa3yiomHe Mexcjty co6oh — S—S-CBH3en, oObeanHHioTCH b S-ran. 

3. JieKTHHbl, cojtepxcamne aoMeHbi HMMyHorjioSyjiHHOBoro cynepceMencTBa, 
OTHOCHT K 1-THny. 

4. JieKTHHbl, CBH3bIBaiOmHe MaHH03a-6-(J)OC(})aT, COCTaBJIHIOT P-THn. 

B reMOJiHM^e mojijhockob BbiHBJieH uejibin cneKTp yrJieBO£-CBH3biBaio- 
mnx (jieKTHHOBbix) BemecTB, ynacTByiomHX b pacno3HaBaHHH, CBH3biBaHHH 
h HeHTpajiH3auHH MHoroHHCJieHHbix naToreHOB h napa3HTOB, npoHHKaiomHx 
bo BHyTpeHHToio cpejty (Kynep, 1980; Glinski, Jarosz, 1997). reMOJiHM(|)a Sojib- 

UIHHCTBa MOJIJHOCKOB COJiepXCHT HeCKOJlbKO pa3JIHHHbIX THnOB JieKTHHOB, KaXC- 
j\biPi H3 KOTopbix pearnpyeT c opHTpoumaMH pa3Hbix bhjxob xchbothmx. AHa- 
jih3 cneKTpa jmrauaHbix cneuH(j)HHHOCTeH noKa3aji, hto HanOojiee pacnpocTpa- 
HeHHbiMH jinraHjiaMH HBjiHioTCH N-aueTHjiHpoBaHHbie caxapa. IJojtaBjiHiomee 
60JIblHHHCTB0 reMarrJHOTHHHHOB npOHBJIHeT CBOK) OHOJTOrHHeCKyK) aKTHBHOCTb 
B npHCyTCTBHH KaTHOHOB KaJIbUHH H MaTHHH (FaJiaKTHOHOB, 1995). B pH£e 3KC- 
nepHMeHTajibHbix Mojtejien ochobhhm oSbeKTOM b nccjiejtOBaHHHx jihthhcckoh 
aKTHBHOCTH JieKTHHOB MOJIJHOCKOB BbICTynaiOT OpHTpOUHTbl MJieKOnHTaiOIIJHX, 
nooTOMy 3Ty 4)yHKUHOHajibHyio rpynny jickthhob nacTO Ha3biBaiOT reMOJiH3H- 
HaMH. 

B ycjiOBHHX in vitro ycTaHOBJieHO, hto UHpKyjinpyiomHe MaKpo^aronojioOHbie 
aMeOouHTbi Lymnaea stagnalis oOjia^aiOT peuenTopaMH jyin HHopojtHbix MOJieKyji 
h KJieTOK. 3th peuenTopbi hbjihiotch jickthhobbimh MOJieKyjiaMH, oOpaTHMO 
CBH3aHHbiMH c MeMOpaHOH aMeOouHTa (Van der Knaap et al., 1983). Ylojx bjihh- 
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HHeM HMMymmuHH 6aKTepnHMH ypoBHH arrjiioTHHHpyioiueH h oncoHH3npyio- 
men aKTHBHOCTH reMOJiHM(J)bi MOJiJiiocKa HecneumjiHHecKH HapacTaioT. Ycia- 
HOBJieHO TaKJKe, HTO C B03paCT0M KOHUeHTpaUHH JieKTHHOB B reMOJIHM(J)e nOBbl- 
iiiaeTca (ITojieBiuHKOB, 1996). 

BHHorpaflHaa yjiHTKa Helix pomatia othochtch k HanOoaee H3yHeHHbiM bh- 
aaM. B ee reMoanM(})e HanaeH ueabiH cneKTp arraiOTHHHHOB h oiicohhhob, xoth 
H eflCHO, BBJIHIOTCH arrJllOTHHHHbl OnCOHHHaMH HJIH HeT. OflHH H3 3THX JieKTH¬ 
HOB (HPA) Harneji mnpoKoe npHMeHeHHe b thctoxhmhh, rue oh Hcnojib 3 yeTC« 
aaa BbiflBJieHHH nacra kjictok >Keae3 aceayaKa, jihmcJjohhtob He6Hbix mhhh3jihh 
h b apyrnx caynaax (Ishiyama, Uhlenbruck, 1971; Axelsson et al., 1978; JlyuHK h 
ap., 1981). B 1982 r. BefiiH noKa3aji, hto ochobhhm mcctom npoayKitHH arraio- 
thhhhob HBaaeTCH nnmeBapHTeabHaa xceae3a («neneHb») MoaaiocKa (Bayne, 
1982). B OTBeT Ha BBeaeHHe Pseudomonas aeruginosa thtp arrjiioTHHHHOB b re- 
MoaHMtJie noBbiiiiaeTCH HecneuHcJiHMecKHM o6pa30M. 

B ueaoM aaa racrponoa oTMeneHa TeHaeHitna k nepexoay ot CHHTe3a aeKTH- 

HOB KJieTK3MH reMOaHM(J)bI K HX CHHTC3y apyrHMH OpraHaMH H TK3HHMH: 6eaKO- 
boh aceae3on, renaionaHKpeacoM, roHaaon (rioaeBmHKOB, 1996). HanpHMep, H3 
3KCTpaKTa 6eaKOBOH xceae3bi MoaaiocKa Pila globosa BbiaeaeH aeKTHH, cneun- 
<J)HHHbIH K N-raHKOHenpaMHHOBOH KHCaOTe, KOTOpblH arraiOTHHHpyeT 3pHTpO- 
UHTbi KpoaHKa b npHcyrcTBHH hohob Ka.abijHH h o6aaaaeT yHHKaabHOH anrana- 
hoh cneiiH^HHHOCTbio k N-rnHKOHeHpaMHHOBOH KHcaoTe (Swarnakar et al., 

1991). 

TeMoaHMiJia Biomphalaria glabrata coaepacnT ueabin cneKTp arraiOTHHHHOB h 
O nCOHHHOB, KOHIteHTpaitHH KOTOpblX yBeaHHHBaeTCH C B03paCT0M. YcTaHOBae- 
ho, hto aeKTHHbi SToro MoaaiocKa HBaaioTca arraioTHHHHaMH b OTHOiueHHH 
cnopoitHCT Schistosoma mansoni h 6onee toto 0Ka3biBai0T Ha hhx uhtotokchhc- 
CKoe B03aeHCTBne (Yayne et al., 1985). Run stoto Bnaa BbiHBaeHO 2 reHa, Koan- 
pyiomnx aeKTHHbi aare3HH: HHTerpnH-noao6HbiH reH (Davids, Yoshino, 1998; 
Davids et al., 1999) h ceaeKTHH-noao6Hbin reH (Duclermortier et al., 1999). 

OaHHM H3 cbohctb arraiOTHHHHOB reMoaHM(J)bi HBaaeTca hx cnoco6- 
HocTb BbicTynaTb b KanecTBe oncoHH3HpyioiixHx (JiaKTopoB nepe3 npouecc B3an- 
MoaeiicTBHa c yraeBoaHbiMH KOMnoHeHTaMH KopnycKyaapHbix aHrareHOB 
(raaaKTHOHOB, 1995). BbiaeaaioT HecKoabKO ochobhwx Moaeaen oncoHH3aitHH 
(Van der Knaap, Loker, 1990): 1 — aeKTHH, accotiHHpoBaHHbin c MeM6paHOH 
reMoitHTa, CBH3biBaeT yraeBoaHbin snHTon Ha noBepxHocra (JiarounrapyeMOH 
KaeTKH; 2 — aeKTHH reMoanMijibi oaHHM cairroM CB«3biBaeT anraHa Ha noBepx- 
hocth napa3HTa, a apyrHM — yraeBoaHbin anraHa Ha noBepxHocra reMoitHTa; 
3 — aeKTHH reMoaHM(j)bi oaHHM caftTOM CBa3biBaeT anraHa Ha noBepxHocra na- 
pa3HTa, a 3aTeM cBH3biBaeTca co cneuntJiHHecKHM peuenTopoM, accoitHHpoBaH- 
HbiM c MeM6paHon reMOHHTa; 4 — CBo6oaHbin aeKTHH reMoaHMcJjbi (He cbh33h- 
Hbin c anraHaoM) He cnoco6eH CBH3biBaTbca c peuenTopoM Ha noBepxHocra re- 
MOUHTa, ho o6peTaeT TaKyio cnoco6HOCTb nocae CBH3biBaHna c hhm b 
pe3yabTaTe KOH^opMaunn MoaeKyabi nan ee orpaHHHeHHoro npoTeoan3a. 

JXjih Bcex Moaeaen (KpoMe nepBoit) b npouecce cBH3biBaHHH h oncoHH3aitHH 
noMHMO yraeBoaoB bo3mo>kho ynacrae h 6eaKOBbix anraHaoB. 


AHTMMMKPOEHblE nEIITMaM 

flaHHbie 06 aHTHMHKpo6Hbix 6eaKax h nenTnaax, ceKpempyeMbix reMounTa- 
mh MoaaiocKOB b xoae 3autHTHbix peaKunn, npnBeaeHbi h3mh b o63ope, nocBa- 
meHHOM KaeTOHHbiM 3aniHTHbiM peaKitnaM (ATaeB, rioaeBmHKOB, 2004). 
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(DEPMEHTATHBHblE KACKAflbl 


Pojib 4>epMeHTaTHBHbix KacKaaoB Han6ojiee HaraaaHO npoHBaaeTca Ha npn- 
Mepe npouecca HHKancyaauHH TpaHcruiaHTaTOB (Jourdane, Cheng, 1987). Oep- 
MeHTbi (npeanojioxcHTejibHo JiH30C0MajibHbie ruapona3bi), BbiaeaaeMbie rpa- 
HyjIOUHTaMH, H3MeHJUOT nOBepXHOCTb TpaHCnJiaHTaTa H HHHUHHpyiOT CHHTe3 
(J)n6p03HbIX BOJIOKOH. IlpH 3T0M B35KHO OTMeTHTb, HTO KaK (JjepMeHTbl, TaK H 
MaTepnaji aaa <J)H6pHaaoreHe3a o6pa3yioTCH b pe3yjibTaie npoueccoB cneunaan- 
3auHn (h/hjih aecTpyKUHH) reMOUHTOB. 3 to HBJieHHe noflTBepxcaaeT TecHyio 
CBH3b icaeTOHHbix h ryMopaabHbix 3amHTHbix peaKUHH. CxoaHbie aaHHbie nony- 
HeHbi b npouecce H3yHeHHa HHKancyaauHH napTeHHT TpeMaToa pa3JiH4Hbix bh- 
aoB (Lie, Heyneman, 1975 a, b; Loker et al., 1986; Sullivan, Hu, 1996). 


nPOflBJIEHHE ryMOPAJIbHbIX PEAKUHH rACTPOnOfl 
nPH 3APAXEHHH TPEMATOMMH 

MHoroaeTHHe uccaeaoBaHHa 3amHTHbix peaKUHH racTponoa Ha 3apaxceHHe 
TpeMaTo^aMH noKa3ajin, hto KaeTOHHbie peaKUHH mojuuockob HrpaioT Beaymy- 
lo pojib b noaaBneHHH hhb33hh (Lie et al., 1975; Lie, Heyneman, 1975 a, b, 
1976 a, b; Jourdane, Cheng, 1987; Ataev, Coustau, 1999; Adema et al., 2000; Ataev 
et al., 2000; Connors, 2003, h ap.). B to ace BpeMa, KaK yxce oTMenaaocb, Bee 
MH 0 r 006 pa 3 He H CaOJKHOCTb B3aHMOaeHCTBHH bpiOXOHOrHX mojuuockob h napa- 
3htob He cbojihtch TOJibKO k reMOUHTapHbiM peaKUHAM. B JiHTepaType cyrnecT- 
ByiOT pa3JIHHHbie TOHKH 3peHH3 OTHOCHTejIbHO 3HaueHHfl ryMOpaJIbHOrO HMMy- 
HHTeTa b KjmpeHce BHyrpeHHeii cpeabi mojuuockob ot HyxcepoaHbix oobeKTOB, 
a Tarace o nyrax h (JjopMax B3aHMoaeucTBHa KjieTOHHbix h ryMopajibHbix pe¬ 
aKUHH. 

Pojib ryMopajibHbix peaKUHH racTponoa b noaaBaeHHH 3apaxeHHa TpeMaTO- 
uaMH xopouio ii.i.iiocTpupyeTCH SKcnepuMeHTaMH c noBTopbiM 3apaxceHHeM Bi- 
omphalaria glabrata MupaunauaMH TpeMaToa Echinostoma lindoense, E. caproni. 
Schistosoma mansoni, npn kotopom nponcxoauT ycKopeHHoe pa3BHTHe otbcthoh 
peaKUHH no cpaBHeHHio c nepBHHHbiM 3apaxeHHeM (Lie, Heyneman, 1976 a, b; 
Sullivan, Hu, 1996; Ataev, Coustau, 1999). nocjie btophhhoh HHBa3HH 6ojib- 
uihhctbo cnopouHCT He aocraraeT MecTa OKOHnaTeabHoro noceaeHHa (xceay- 
aoHKa cepaua). CooTBeTCTBeHHO napTeHHTbi BbiHyxcaeHbi pa3BHBaTbca b cySanu- 
TeJIHajIbHblX HJIH COeflHHHTeJlbHblX TK3H3X MOJUIIOCKa, HTO npHBOJIHT K ru6ejIH 

napa3HTOB b oTcyTCTBHe HHKancyaaunn (Lie, Heyneman, 1976 b; Ataev et al., 
1997). Crojib paHHee 6jiOKHpoB3HHe pa3BHTHa napTeHHT, oneBHaHO, Bbi3B3HO 
aranHHHOH aoKaaH3auueH, a He 3amHTHbiMH peaKunaMH. Pojib nocaeaHHX b 
3tom cjiynae CBoaHTca KaK pa3 k HapymeHHio npouecca Murpauun, b neM ryMO- 
pajibHbie (JjaKTopbi MoryT nrpaTb He nocaeaHioio pojib. 

HHTepecHo OTMeTHTb, hto npeuBapHTejibHoe 3apaxceHue MupauunuAMH oa- 
hoto Buna MoxeT yBejiHHHBaTb pe3HCTeHTHOCTb k TpeMaToa apyrnx bhaob (Lie, 
Heyneman, 1976 a). 3to aBaeHue noaynuao Ha3BaHue «aHHHHOHHoro aHTaro- 
HH3Ma» (Sullivan, Hu, 1996; Sire et al., 1998). npn nocaeaoBaTeabHOM 3apaxe- 
hhh Biomphalaria glabrata CHanajia Schistosoma mansoni, a 3aTeM Cotylurus lutzi 
UBOHHoro 3apa)KeHHH He npoucxoauT b tom caynae, ecan napTeHHTbi uihcto30m 
pa3BHBaancb b MoaaiocKe 15 nan 6oaee aHen (Bash et al., 1969). npeanoaara- 
eTca, hto aHHHHOHHbiu aHTaroHH3M BKaioHaeT b ce6a HenocpeacTBeHHoe B3an- 
MoaencTBHe napa3HTOB (Mouahid, Mone, 1990; ATaeB, JJoOpoBoabCKHH, 1992; 
Combes, 1995) h onocpeaoBaHHoe — nepe3 3amHTHbie chctcmh xo3HHHa (Sire 


7 



et al., 1998). flaHHbin MexaHH3M oOecneHHBaeT perynnunio hhcjichhocth nony- 
JIHUHH napa3MTOB, HTO 0 C 06 eHH 0 CymeCTBeHHO npn HHTCHCHBHOH HHBa3HH h 
MHOxecTBeHHOM 3apaxeHHH. 

B to xce BpeMH upeuBapnTejibHoe 3 apaxeHHe mojuiiockob TpeMarauaMH 
OUHOTO BM^a MOXCeT H nOHHXtaTb HX pe3HCTCHTHOCTb B OTHOLLieHHH napa3M- 
tob upyrnx bm^ob. Tax, ycTaHOBJieHO, hto 3 apaxceHne MOJiJiiocKa Biomphalaria 
glabrata cnopouncTaMH Echinostoma paraensei CHHxcaeT H3HanajibHyio pe3H- 
CTeHTHOCTb HeKOTopbix jihhhh MOJiJiiocKOB k upyrnM TpeMaTOjtBM, HanpnMep K 
Schistosoma mansoni (Lie et al., 1975; Bayne, Yoshino, 1989). TeMOUHTbi 3 apa- 
xceHHbix 3XMH0CT0MaMH mojuiiockob TepHioT cnoco 6 HOdb oceuaTb Ha nyxepou- 
Hbix o 6 i>eKTax h aKKyMyjmpoBaTbCH b onpeuejieHHbix ynacTKax Mojunocxa (Lie, 
Heyneman, 1976 b). 3th uaHHbie nouTBepxcaaiOTCfl h 3KcnepHMeHTaMH in vitro : 
juih reMOUHTOB Biomphalaria glabrata , pe 3 HCTeHTHbix k Schistosoma mansoni , no- 
Ka3aHO yMeHbiueHHe cnocobHOcra aTaKOBaTb iiiHCT030MHbie cnopouncTbi b cjiy- 
nae npejtBapHTejibHoro 3apaxceHHH mojuiiockob TpeMaTouaMH Echinostoma pa¬ 
raensei (Loker et al., 1986). 

JJpyrHM jiOKa3aTejibCTBOM 3HaHHMOCTH ryMopajibHbix peaKUHH HBjineTCH caM 
npouecc pacno3HaBaHMH cocajibiunKOB c ynacraeM MOJieKyji reMOJiHMcjDbi (Ade- 
ma et al., 2000). LIoKa3aHO, hto pe3yjibTaTOM ototo B3anMOjteHCTBH5i MOxceT 
6 biTb H3MeHeHne jickthhob — OTKpbirae Ha hx MOJieKyjiax canTOB cBH3biBaHHH c 
KJieTOHHbIMH peuenTOpaMM, C OUHOH CTOpOHbl, H C (JiepMeHTaMH JIHTHHeCKHX 
CHdeM — c jipyroH. TeM caMbiM npnoOpeTaeTCH cnocoOHOCTb k CBH3biBaHHio 
ryMopajibHbix (J)aKTopoB c hobmmh jinrauaaMH, hto onpe/iejineT xojx KjieTOHHbix 
h ryMopajibHbix peaKUHH (Connors, 2003). 

Hmchho ryMopajibHbie <J>aKTopbi h, bo3mo>kho, npojiyKTbi hx orpaHMHeHHoro 
npoTeojiH3a peryjinpyioT MHrpaunio m KOHueHTpaunio reMOUHTOB b onpeuejieH- 
HblX TKaHHX X03HHHa, HTO yKa3bIBaeT Ha HX pojlb KaK XeMaTTpaKTaHTOB ZIJIH unp- 
Kyjinpyiomnx kjictok (Jourdane, Cheng, 1987). KpoMe Toro, MOJieKyjibi reMO- 
JIHM(J)bI BJIHHIOT He TOJIbKO Ha npOUeCCbl ajire3HH reMOUHTOB H OnCOHH3aUHH 
nyxcepojiHbix oOucktob, hto cymecTBeHHO jxim npoTeKaHHH KjieTOHHbix peaKUHH, 
ho h odjiajiaioT arrjHOTHHHpyioiueH h jihthhcckoh aKTHBHOCTHMH — BaxcHenniH- 
mh (JiopMaMH npoHBJieHHH ryMopajibHbix peaKUHH (Sullivan, Spence, 1999; Con¬ 
nors, 2003). 

TyMopajibHbie cJiaKTopbi TaKxce nrpaiOT 3HaHHMyio pojib b peryjmuHH h pea- 
jiH 3 auHH UHTOTOKCHHecKOH aKTHBHOCTH reMOUHTOB (Van der Knaap, Loker, 
1990). CnopouHCTbi Schistosoma mansoni arrjiiOTHHHpyiOTCH TOJibKO b njia3Me 
pe 3 HCTeHTHbix mojuiiockob Biomphalaria glabrata (Bayne, Yoshino, 1989). IIo- 
mhmo 3Toro, (J)aKTopbi reMOJiHM^bi pe3HCTeHTHbix oco 6 en Bbi3biBaioT HHKancy- 
jihuhk) h rn 6 ejib cnopouncT (Connors, Yoshino, 1990). 3 th CBOHCTBa MoryT 
6 biTb nepeuaHbi nyBCTBHTejibHbiM MOJUiiocKaM npn BBeucHHH hm njia3Mbi reMO- 
jiHM(J)bi ot pe 3 HCTeHTHbix oco 6 en (Granath et al., 1984; Connors, Yoshino, 1990; 
Van der Knaap, Loker, 1990). 

Ha nepBOH CTaunn HHKancyjmuHH, b xoue KOHuempaunn reMOUHTOB BOKpyr 
napTeHHT, UHTOTOKCHHeCKafl aKTHBHOCTb KJieTOK X03HHHa 3aMeTHO nOBbimaeT- 
ch nocjie o 6 pa 6 oTKH C-jieKTHHaMH reMOJiHMcjibi, jih 6 o pacTHTejibHbiM jickth- 
hom KOHKaHaBajiHHOM A (h 3 6 o 6 oBoro pacTeHHH Canavalia ensiformis) (Boswell, 
Bayne, 1987 — uht. no: Van der Knaap, Loker, 1990). KpoMe Toro, CMepraocTb 
cnopouncT in vitro Bcerua Bbirne b npncyTCTBHH reMOJiHMcjjbi. Ilpn noBTopHOM 
3apaxceHHH mojuiiockob 6pa3HJibCKOH jihhhh Biomphalaria glabrata MHpauuaHH- 
mh Schistosoma mansoni Ha Tperan ueHb nocjie nepBOH HHBa3HH TOJibKO y 11.8 % 
mojuiiockob oOHapyxcHBajiacb BTopan MaTepnHCKan cnopouncTa (hto CBuzteTejib- 
CTBOBajio 06 ycneuiHocTH btophhhoh HHBa3Hn), nepe3 ouHy Heuejiio — y 88.4, 
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a nepe3 2 Hejjejin — TOJibKO y 55.4 % mojuiiockob. npn yBejinneHnn HHTepBa- 
jia Mexcjiy 3apaxeHHHMH £0 3.5 n 8 He^ejib b MOJiJiiocKax odHapyxcnBajincb rarib- 
KO CnopOUHCTbl OT nepBHHHOH HHBa3HH. MHTeHCHBHOCTb 3apaXCeHHH CBH3bIBa- 
lOT c npo^ojixcHTejibHOCTbio peajiH3aunH xcH3HeHHoro uHKjia TpeMaTo,a: MaTe- 
pHHCKHe cnopouHCTbi S. mansoni b cpe^HeM xcnByT okojio 7—10 He^ejib (Sier 
et al., 1998). 

TaKOM MexaHH3M UHTOTOKCHHHOCTH reMOJlHMt^bl juih napa3HTOB MOXCHO pac- 
CMaTpHBaTb KaK aHaJIOr peaKUHH aHTHTeJIO-3aBHCHMOM KJieTOHHOH UHTOTOKCHH¬ 
HOCTH, KOTOpaH y Bcex n03B0H0HHbIX HBJIHeTCH OJXHUM H3 TJiaBHblX MexaHH3MOB 
yCTOHHHBOCTH B OTHOIiieHHH KJieTOK HH(J)HUHpOBaHHbIX BHpycaMH H napa3HTH- 
HeCKHMH npOCTeHUIHMH. ECJIH 3T0T MexaHH3M peaJlbHO CymeCTByeT, TO UHTO- 
TOKCHHeCKHe MOJieKyjIbl reMOJTHM(i)bI MOJUIIOCKOB (jieKTHHbl?) nOJIHOCTbK) £y6- 
JlHpyiOT (J)yHKUHIO aHTHTejl n03B0H0HHbIX, «HaBOUH» Ha qyXCepO^Hbie KJieTKH 
yuap co cTopoHbi reMOUHTOB. OuHaKO peajibHocTb 3Toro 4>eHOMeHa TpeSyeT uo- 
nojiHHTejibHOH SKcnepHMeHTajibHOH npoBepKH, nocKOJibKy HeKOTopbie aBTopbi 
BbICKa3bIBaiOT OnaceHHe, HTO TOKCHHHOCTb reMOJIHM(|)bI HBJIHeTCH apTetjjftKTOM, 
CBH3aHHbiM c OKHCJieHHeM ee KOMnoHeHTOB b ycjiOBHHX in vitro (R. C. Bender, 
HeonydjiHKOBaHHbie uaHHbie — uht. no: Hahn, Bender, Bayne, 2001). 

CaM npouecc HHKancyjiHunn b otom cjiynae moxcho paccMaTpHBaTb KaK Me- 
xaHH3M HMMo6njiH3auHM napa3HTa n ero h30jihuhh ot BHyTpeHHen cpeubi xo- 
3HHHa. CoOTBeTCTBeHHO TH6eJlb napa3HTa HBJIHeTCH CJieuCTBHeM B03U6HCTBHH 

HMeHHO ryMopajibHbix (J)aKTopoB (Lie, Heyneman, 1976 b; Connors et al., 2003). 
TeM He MeHee Ha 3aKjiioHHTejibHbix 3Tanax MHKancyjiHUMM — nocjie rH6ejiH na- 
pa3HTa non BJIHHHHeM UHTOTOKCHHeCKHX (JjaKTOpOB reMOJlMM(J)bI — BejiymaH 
pojib b yTHJiH3auMH ero KjieTOHHoro MaTepnajia npHHajuiexcHT yxce (J)aron,HTH- 
pyiontHM KjieTKaM Kancyjibi. 

O/IHHM H3 JXOBOJXOB B nOJIb3y 3T0H TOHKH 3peHHH HBJIHeTCH COXpaHeHHe npO- 
CBeTa Mexcuy ctchkoh Kancyjibi h noBepxHOCTbio napa3HTa (npaKranecKH uo ero 
rndejin), rue MoryT HaKanjiHBaTbcn uHTOTOKcnnecKHe 4>aKTopbi (Ataev, Coustau, 
1999). B KanecTBe nocjieuHnx MoryT BbiCTynaTb He TOJibKO jicktohm, odjiauaio- 
mne jihthhcckoh aKTHBHOCTbio, ho h (JjepMeHTaTHBHbie, HanpnMep nepoKcn- 
ua3Hbie KacKajrbi (Connors et al., 1991). Ecjih cpaBHHBaTb CTpyKTypy Kancyji ra- 
crponou h MjieKonnTaioinHx (HanpnMep, npn MHC^nunpoBaHnn Ty6epKyjie3Hbi- 
MH MHKOdaKTepMHMM), TO B KancyjiaX nOCJieUHHX, nOMHMO UHTOTOKCHHeCKHX 
4)aKTopoB, HaKanjiMBaiOTCH TaKXce xeMaTTpaKTaHTbi n MeunaTopbi HMMyHHTeTa, 
Bbi3biBaiomMe npHBjieneHne n aKTHBannio nnpKyjinpyiomHX KJieTOK. He hckjho- 
neHO, hto aHajiornHHoe HBjieHne HMeeT MecTO n y racTponou, ho oto npeunojio- 
xceHne TpedyeT 3KcnepnMeHTajibHoh npoBepKH. HaKOHeu, hmciotch uaHHbie, 
nojiyneHHbie in vivo , corjiacHO kotopbim pojib ryMopajibHbix 4>aKTopoB b npo- 
uecce rndejin napTeHMT TpeMaTOu HBJIHeTCH ochobhoh. TaK, uereHepaunn MaTe- 
pnHCKHX cnopouncT Echinostoma lindoense b MOJunocKax Biomphalaria glabrata 
Boodme MOxceT npoTeKaTb 6e3 npeuBapnTejibHon HHKancyjiHunn (Lie, Heyne¬ 
man, 1976 a). 

OraejibHoro odcyxcueHHH 3acjiyxcnBaiOT pe3yjibTaTbi OKcnepnMeHTOB, Bbinoji- 
HeHHbix c ncnojib30BaHMeM TaK Ha3biBaeMbix «3KCKpeTopHO-ceKpeTopHbix npo- 
JiyKTOB» (3Cn), KOTOpbie BblUejIHIOTCH napTeHHTaMH B XORQ TpaHC(J)OpMaUHH 
MnpaunjiHH b MaTepnHCKyio cnopouHCTy n ee nocjieuyiomero pa3 BHTHh. YcTa- 
HOBJieHO, hto sen OKa3biBaiOT 3HannTejibHO Sojibmee BjiHHHne Ha HMMyHHbin 
OTBeT mojuiiockob, HeM npouyKTbi, BbmejineMbie yxce 3aBepmnBmnM MeTaMop- 
$03 napa3HTOM. C othm CBH3aHO pa3JinHne OKcnepnMeHTajibHbix uaHHbix, nojiy- 
neHHbix in vivo n in vitro , TaK KaK b nocjieuHeM cjiynae 3Cn OTjiHHaiOTCH Ka- 
necTBeHHO n HaKanjiMBaiOTCH b MeHbiunx KOHueHTpaunHX (Connors, Yoshino, 



1990). IloKa3aHO, hto 3Cn bjihhiot Ha 6ejiKOBbift CHHTe3 b reMOHHTax, hx hh- 
TOTOKCHHecKyio h (JjarouHTapHyio aKTHBHOcra (Connors, Yoshino, 1990; Loker 
et al., 1992; Humbert, Costau, 2001). Tax, b HCCjieaoBaHiiHX in vitro noKa3a- 

HO, HTO HCXOflHblH ypOBCHb CHHTe33 nO.UinenTHHOB reMOUHTaMH pe3HCTeHTHbIX 

Biomphalaria glabrata Bbiine, neM y kjictok mojuiiockob BocnpHHMHHBOH jihhhh 
(Bayne, Yoshino, 1989). 

YcTaHOBJieHO, hto 3Cn CTHMyjinpyioT reMOUHTbi HyBCTBHTejibHoit jihhhh 
6HOM(J)a^apHH k ceKpenHH nojinnenraaoB c MOJieKyjinpHOH Maccoft 63 h 
66 K/la. Pe3HCTeHTHbie reMOUHTbi ycHjiHBaiOT ceKpeunio 63 K^a-KOMnoHeHTOB h 
ycKopmoT CHHTe3 66 K^a-nojinnenranoB, ojiHaKo He craMyjiHpyn ceKpeunio no- 
cjienHHx. npH 3 tom 3CTT He OKa3biBaiOT nono6Horo bjihhhhh Ha 3M6pnoHajib- 
Hbie KjieTKH Biomphalaria glabrata (jihhhh BGF-cells), hto yKa3biBaeT Ha cne- 

IXH(J)HHHOCTb B03JieHCTBHH B OTHOUieHHH TeMOHHTOB X03HHH3 (reMOHHTOCneHH- 
(J)HHHOCTb), ocHOBaHHyio TOJibKo Ha ryMopajibHbix B3anMojieHCTBHHX (Bayne, 
Yoshino, 1989; Connors, 2003). BaxorbiM scJxJjeKTOM 3CII hbjihctch hx bjihhhhb 
Ha nponyioiHio reMOUHTaMH aKTHBHbix <J)opM KHCJiopona (Connors, Yoshino, 
1990; Humbert, Costau, 2001), nponyKirnn kotophx nocTeneHHO cHHxcaeTCH b 
npouecce TpaHctJjopMauHH MHpauHjiHH (Lodes, Yoshino, 1989). 3to yKa3biBaeT 
Ha BaxcHyio pojib KHCJiopojiHbix MeTaSojiHTOB b nepnojibi neHeTpaunn h TpaHC- 
(JjopMaiiHH MaTepHHCKoii cnopouncTbi, a Taioxe Ha HestjxjjeKTHBHOCTb jiaHHO- 
ro 3ainHTHoro MexaHH3Ma xo3HHHa b oTHomeHHH B3pocjiwx napTeHHT (Looker, 
Bayne, 1992). 

3Cn cnopouncT Taicxce bjihhiot Ha cnoco6HocTb reMOHHTOB xo3HHHa k xe- 
MOTaKcncy (Bayne, Yoshino, 1989). 3th aaHHbie 6wjih nojiyneHbi b xone npoBe- 
neHHH cepHir 3KcnepHMeHTOB c Hcnojib30BaHHeM KaMepbi BoiijieHa, npejicTaB- 
jiHiomeH co6oii HBe hhchkh, pa3flejieHHbie ropH30HTajibHO nojiynpoHHiraeMOH 
jijih KJieTOK MeM6paHoii (c onpejiejieHHbiM pa3MepoM nop, nepe3 KOTopbie B03- 
MOXCHO TOJIbKO 3KTHBHOC npOflBHXeHHe TeMOHHTOB). OpH OHeHKe MHTpaHHOHHOfl 
aKTHBHOCTH reMOHHTOB ycTaHOBjieHO, hto BbicoKOMOJieKyjiHpHbie (6ojiee 30 KHa) 
3Cn HOCTOBepHO yraeTaioT HanpaBjieHHoe k napa3HTy HBHXceHHe KJieTOK TOjib- 
KO HyBCTBHTejIbHbIX JIHHHH, B TO BpeMH KaK HH3KOMOJieKyjIHpHbie (HO 10 K^a) 
3Cn nojiaBJiHiOT MHrpauHio reMOHHTOB KaK nyBCTBHTejibHbix, TaK h pe3HCTeHT- 
hhx jihhhh mojuiiockob (Bayne, Yoshino, 1989; Humbert, Costau, 2001). 

XapaKTep bjihhhhh 3Cfl 33 bhcht KaK ot hx KOHueHTpauHH, TaK h ot 
reHeTHnecKH neTepMHHHpoBaHHOH pe3HCTeHTHOCTH MOJUiiocKa. Yxce caMa npeji- 
HHKy6auHH reMOHHTOB pe3HCTeHTHbix mojuiiockob b cpene, conepxcauieH 3Cn 
in vitro, BeaeT k 3kthb3hhh kjictok, hto BbipaxcaeTcn b hx pacnjiacTbiBaHHH h 
4>opMHpoBaHHH JiaMejuionojiHH (Loker et al., 1992). Ohcbhjiho, hmchho c sthm 
HB jieHHeM cBH3aHO to, hto 3(jj(j}eKTHBHOCTb 3apaxceHHH MHpaHHjiHHMH Echinosto- 
ma paraensei mojuiiockob Biomphalaria glabrata npnMO KoppejinpyeT c H03033 BH- 
chmoh cnoco6HOCTbio 3Cn napa3HTa HHrH6npoBaTb pacnjiacTbiBaHHe h ajire- 
3HBHbie CBOHCTBa reMOHHTOB xo3HHHa in vitro (DeGaffe, Loker, 1998). B stoh 
cbh3h HeyjiHBHTejibHO, hto 3Cn no-pa3HOMy bjihhiot Ha <J>aroHHTapHyio cno- 
cobHocTb reMOHHTOB, peajiH3yeMyio Ha ypoBHe kjictkh KaK pa3 nepe3 jiaMejuio- 
nojiHH: ecjiH nyBCTBHTejibHbie jihhhh coKpamaioT (JjarouHTapHyio aKTHBHocTb b 
OTHO iueHHH HpoxcxceBbix KJieTOK in vitro nocjie hx o6pa6oTKH 3CI1, to pe3H- 
CTeHTHan jihhhh, HanpoTHB, noBbiuiaeT ee (Connors, Yoshino, 1990; Humbert, 
Costau, 2001). 

OxaejibHoro o6cyxcneHHH 3acjiyxcHBaioT cocTaB h CTpyKTypa 3CII. C ncnojib- 
30B3HHeM MeTOHOB 3jieKTpo4)ope3a (Ha SDS-PAGE) h aBTopanHorpacjiHH noKa- 
3aHO, hto 3CII no MOJieKyjinpHOH Macce Moryr 6biTb pa3jiejieHbi Ha HecKOJibKO 
rpynn. Ha npHMepe MaTepiiHCKHX cnopouncT Echinostoma paraensei ycraHOBJie- 
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ho HajiHHHe 3Cn c MaccaMH 14—20, 30—50, 66—70, 80, 108 h 200 x^a (Loker 
et al., 1992; Lodes, Yoshino, 1994). HeKOTopbie H3 (jjpaxnnn npencTaBJieHbi Tep- 
MOCTaOiijibHbiMH <J>aKTopaMH (66 xfla), b to BpeMH KaK ocTajibHbie — TepMOJia- 
6HJibHbiMH (Bayne, Yoshino, 1989). KpoMe toto, ansi oraejibHbix 3CFI ycTaHOB- 
jieHa MOJiexyjiapHaji CTpyKTypa. B nacTHOCTH, 3CI1 c Macon 108 kXU hb^hctch 
rnnxonpoTenztoM, coctohuium H3 2 hjih 3 cySbenHHnn (MOJiexyjiapHOH Maccon 
ot 46 no 50 x#a). Yxce BbijtejieHO 2 H30Mepa 3Toro nponyxTa. H30Mep c nojio- 
xHTejibHbiM 3apnflOM Bbi3biBaeT yMeHbiiieHne nponyxnnn aKTHBHbix 4>opM XHC- 
jiopona reMOUHTaMH, ho He BJinaeT Ha cl>aronHT03 nacran 3HM033Ha. Chpnna- 
TejibHO 3apHxceHHbiH H30Mep Taxxe yMeHbinaeT nponyxnnio xncjiopojtHbix pann- 
xajiOB, ho npn stom oh yMeHbinaeT n HHTeHCHBHOCTb (J)aronHT03a. Pa3JiHHHn b 
CBoncTBax 3thx H30MepoB MoryT 6biTb o6yc;iOB;ieHbi pa3HbiM coneTaHneM cy6te- 
hhhhu b MOJiexyjie (Loker et al., 1992). 


CTPATErHfl H3EErAHHfl TPEMATO^AMH 3ALUHTHWX PEAKU.HH rACTPOIlOfl 

Ecjih HananbHoe B3anMonencTBne Mexcny reMOUHTaMH n napa3HTOM ocHOBaHO 
Ha (J)H3HKO-xHMHHecKnx CBoitCTBax (HajiHHHe 3apiuia n rntipo(J)o6HocTb xjieTon- 
hmx noBepxHOCTen), to nocjienyiOLnee npenn3noHHoe pacno3HaBaHne «CBoe»— 
«Hyxcoe» 6a3npyeTca Ha JinraHjt-penenTopHbix B3anMonencTBHHX (Van der Kna- 
ap, Loker, 1990). TpeMaTOjtbi pa3JinHaiOTCH no cnoco6HOCTH k B 3 aHMojtencTBHK) 
C BHyTpeHHHMH 3amHTHblMH CllCTe.Ma.MH MOJUIIOCXa H COOTBeTCTBeHHO no ero 
MexaHH3M3M, KOTopbie npennojiaraiOT pa3JiH4Hoe cooTHomeHne ryMopajibHbix 
n KJieTOHHbix peaxnnn b nonaBJieHnn TpeMaTOflHoh HHBa3nn (Connors, 2003). 
Tax, CHHTaeTca, hto Schistosoma mansoni HMeeT H3HananbHO MeHbinyio cnoco6- 
HOCTb x B3anMonencTBHio c BHyrpeHHen 3antHTHon cncTeMon Mojunocxa, neM 
apyrne TpeMaTOtibi, b nacTHoc™ sxhhoctomh (Sire et al., 1998). 

B ycjiOBHHx nocTOHHHoro B3anMonencTBHfl c nyxeponHbiMn aHTnreHaMH pe- 
3ncTeHTHOCTb x napa3HTy HBjnieTCfl, cxopee, npaBHJiOM, a BOcnpnnMHHBOCTb — 
HCXJHOMeHneM. nosTOMy ycneuiHOCTb 3apa>xeHHfl 33bhcht npexcne Bcero ot cno- 
co6hocth napa3HTa «H36eraTb» hjih nonaBJiHTb 3amnTHbie peaxnnn xo3HHHa. 
KniOMeBafl pojib pacno3HaBaHnn HyxepojtHoro turn najibHentuero pa3BHTHH hm- 
MyHHoro OTBeTa npeaonpenejuieT ocHOBHyio cTpaTernio 3ainnTbi: npejtOTBpame- 
Hne pacno3HaB3HHH — Han6onee 3<JxJ)exTHBHbin cnoco6 BbDKHBaHnn napa3HTa 
BHyrpn Mojunocxa (Bayne, Yoshino, 1989). 

B HacToainee BpeMH b napa3HTOJiornHecxon JiHTepaType npejyiaraiOTCH 
3 ocHOBHbie rnnoTe3bi, o6bflCHflK)uine MexaHH3Mbi H36eraHnn napTeHHTaMH 
TpeMaTon 3autHTHbix peaxnnn mojijiiocxob. ElepBan rnnoTe3a — MOJiexyjinpHon 
MnMHxpnn — nonpa3yMeBaeT axcnpeccnio napa3HTOM noBepxHocrabix MOJie- 
xyji, ono3HaBaeMbix BHyTpeHHnMn 3amnTHbiMn cncTeMaMH xo3AHHa xax «cBoe». 
B xanecTBe npnMepa nencTBeHHOCTn Taxoro MexaHn3Ma npiiBoaiiTCH napa3n- 
TO-xo3nnHHaH cncTeMa Schistosoma japonicum—Oncomelania hupensis (Iwana- 
ga, Tsuji, 1985; Bayne, Yoshino, 1989). C ncnojib30BaHneM MeTona HMMy- 
H03JiexTpo(i>ope3a noxa3aHO, hto pa3Hbie ypoBHn BOcnpnnMnnBOcra xo3nnHa 
xoppennpyiOT c pa3JWHHbiM conepxcaHneM (xoHneHTpannen) noBepxHOCTHbix 
aHTnreHOB napa3nTa. M3BecTHO, hto aHTHTejia no3BOHOHHbix jxhbothmx He pea- 
rnpyKDT Ha aHTnreH nojmocTbio, a raribxo Ha onpenejieHHbin ero ynacTox — 
aHTnreHHyx) jteTepMHHaHTy njin snnTon. TaxnM o6pa30M, He o6a3aTejibHO Bee, 
a TOJibxo ottHH hjih Hecxojibxo aHTnreHOB c HecxojibxnMn annTonaMH mo- 
ryT 6biTb BOBJieneHbi b coBMecTHMoe B 3 anMOjtencTBne Schistosoma japonicum n 
Oncomelania hupensis (Bayne, Yoshino, 1989). K TOMy xce y napa3HTa MoryT 
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HMeTbca yHHKajibHbie 3nHTonbi, k KOTopbiM y xo3HMHa HeT aHTHreHOB. H 3uecb 
napa3MT Hcno;ib3yeT OTcyTCTBHe cneuH<J)HHecKHx pacno3HaiomHx MOJieKyji 
(Van der Knaap, Loker, 1990). 

CorjiacHO btopoh rnnoTe3e — MOJieKyjrapHOH MacKHpoBKH — BbDKHBaHHe 
napa3HTa odecneHHBaeTcn ocaxcueHneM Ha ero noBepxHOcra MOJieKyji reMOJiHM- 
4)bi xo3HHHa. B ocHOBe 3Toro HBJieHHH MoryT JiexcaTb KaK naccHBHaa copduHH 
MOJieKyji reMOJiHM(|)bi, TaK h hx aKTHBHbiH 3axBaT nocpeucTBOM cneunajibHbix 
peuenTopoB Ha noBepxHOcra napa3HTa (Van der Knaap, Loker, 1990). Hcnojib- 
30BaHHe o6ohx MexaHH3MOB napieHHTaMH noKa3aHO c Hcnojib30BaHHeM nojin- 
KJiOHajibHbix h MOHOKJiOHajibHbix aHTHTeji h jieKTHHorHCTOXHMHH. B noKpoBax 
napieHHT h b tkbhhx MOJunocKa oOHapyxceHbi cxouHbie yrjieBOuopouHbie anmo- 
nw (Van der Knaap, Loker, 1990). 

CorjiacHO TpeTben rHnoie3e, BbDKHBaeMOCTb napa3HTa ocHOBaHa Ha hhth6h- 
poBaHHH npoueccoB oncoHH3aunn h (J)arouHT03a. HccjieuoBaTejin nojiaraioT, 
HTO HaJIHHHe B reMOJIHM(J)e OnCOHHHOB HBJIfleTCH HBJlfleTCH OflHHM H3 (J)aKTOpOB 

pe3HCTeHTHOCTH (Bayne, Yoshino, 1989). 

OflHaKO, BbinojiHeHHbiH b paMKax HacToamero h npeubmymero (AiaeB, IIo- 
JieBLUHKOB, 2004) 0630P0B aHaJIH3 JIHTepaTypHbIX UaHHbIX B COOTBeTCTBHH c co- 
BpeMeHHbiMH KOHuenuHHMH o6men HMMyHOJiorHH, no3BOJiHeT npe^nojioxcHTb 
cymecTBOBaHHe h upyrnx nyTen peajiH3aunH CTpaTernn BbDKHBaHHH napTeHHT 
TpeMaTO^. 

B 3T0H CBH3H GOJIbUIOH HHTepeC npeUCTaBJIHIOT pe3yJIbTaTbI HCCJie^OBaHHH, 
yKa3bmaiomHx Ha Oojibinyio pojib 3KCKpeTopHO-ceKpeTopHbix npouyKTOB b bh- 
XCHBaHHH napTeHHT. riOMHMO yCTOHBUieHCH TOHKH 3peHHH, COTJiaCHO KOTOpOH 
3Cn — pe3yjibTaT CMeHbi noBepxHOCTHbix aHTHreHOB napa3HTa (peajiH3auHH 
nepBOH M3 onHcaHHbix Bbirne THnoTe3 MOJieKyjinpHOH mhmhkphh), moxcho npeu- 
nojioxcHTb cymecTBOBaHHe eme, no MeHbinen Mepe, Tpex MexaHH3MOB ycTOHHH- 
BOCTH napa3HTOB. 

Bo-nepBbix, 3CTI MoryT BbicTynaTb b pojih «JioxcHbix MHiueHen», CBH3biBaio- 
mHX KjieTOMHbie peuenTopbi h ryMopajibHbie (J)aKTopbi, noTeHunajibHO onacHbie 
UJIH napTeHHT. Pa3JIHHHbie (|)H3HKO-XHMHHeCKHe CBOHCTBa 3Cn, HX aKTHBHbiH 
CHHTe3 H BbICOKHe KOHUeHTpaUHH B reMOJIHM(j)e MOJIJHOCKa yKa3bIBaiOT Ha HX 
noTeHunajibHyio cnocodHOCTb GjiOKnpoBaTb peuenTopbi reMOUHTOB, jih6o Hen- 
TpajiH30BaTb ryMopajibHbie c|)aKTopbi. IIpHHHMafl bo BHHMaHne HHuyundejibHbiH 
xapaKTep uhhbmhkh KJieTOHHbix peaKUHH, CBH3aHHbix c aKTHBH3auneH padoTbi 
aMedounT-npouyunpyiomero opraHa (Ataev, Coustau, 1999; Ataev et al., 2000), 
h cooTBeTCTBeHHO dbicTpoe HCTomeHne unpKyjiHpyiomHx b reMOJiHM(f)e ryMO- 
pajibHbix (JiaKTopoB, moxcho yTBepxcaaTb, hto y napa3HTa noaBJiaeTCfl cymecT- 
BeHHblH BpeMeHHOH HHTepBaJI, UOCTaTOHHblH jxjih 3aBepmeHH5i paHHHX, Han6o- 
Jiee yH3BHMbIX 3TanOB pa3BHTHH. 

Bo-BTopbix, 3Cn, KOTopbie nacTO o6HapyxcHBaiOTCH b unpKyjiauHH b BHue 
KOMnJieKCOB C ryMOpaJIbHbIMH (JiaKTOpaMH X03HHHa, MOXCHO paCCMaTpHBaTb KaK 
nocjieflCTBHe cdpacbiBaHHH napa3HTOM aTaKOBaHHbix noBepxHOCTHbix ynacTKOB. 
3Ty CTpaTerHio innpoKO npnMeHaioT npoKapnoTHnecKne naToreHbi ujih 3amHTbi 
OT JIHTHHeCKHX KaCKa^OB X03HHHa. 

HaKOHeu, B-TpeTbnx, b KanecTBe HanOojiee uncKyccnoHHOH rnnoTe3bi, moxc- 
ho npe^nojioxcHTb, hto 3CI1 cnocoOHbi HapyinaTb MextKJieTOHHyio Koonepaunio 
reMOUHTOB 3 a cneT CBH3biBaHHH MeunaTopHbix MOJieKyji h poctobwx c|)aKTopoB, 
hto npHBOuHT k TopMoxceHHio npojiHcJjepaTHBHOH aKTHBHOCTH aMedounT-npouy- 
unpyiomero opraHa. LLunocTpauneH TaKon bo3moxchocth MoryT cjiyxcHTb uaHHbie, 
nojiyneHHbie npn cpaBHHTejibHOM aHajiH3e npoueccoB HHKancyjiauHH napTeHHT 
b 6HOMc|)ajiHpHHx HyBCTBHTejibHOH h pe3HCTeHTHOH jihhhh (Ataev, Coustau, 
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1999): y nyBCTBHTejibHbix mojijiiockob OTMenajiacb 3a,aep)KKa 3anycxa KjieTOHHbix 
peaKUMH b OTBeT Ha 3apaxceHHe TpeMaTOjtaMH. 

Pa6oTa nojmepxcaHa Pocchhckhm (^oh^om 4)yH^aMeHTajibHbix nccjie^OBa- 
hhh (npoeKT Nq 04-04-49069) h rpaHTOM MnHHCTepcTBa o6pa30BaHHH PO 
(E-00-6.0-181); CTHneH^neH HenpaBHTejibCTBeHHoro (J)OH,aa hm. B. H. BepHazt- 
CKoro, 2004 r. 
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SUMMARY 

Humoral protective reactions and their mechanisms in gastropod mollusks are conside¬ 
red based on the results of various investigations. It is important to note that lectines 
in molluscs, as well as in other invertebrates, are functional analogues of immunoglobulins 
in vertebrates. 
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